Ex vivo model with bovine heart: a proposal for training microscopic dissection and vascularmicroanastomoses.
others. There are several models described in literature to train microsurgery in experimental environment, employing from synthetic materials, such as plastics and latex, to biological ones -such as corpses [1] [2] [3] [4] [5] .
These factors are important in this context of microsurgical models: cost 6 , time for replication, basic instrumental for reproduction, similarity with structures and environments found in surgical procedures, comparison and evaluation of training results 7, 8 , applicability of developed ability 9 , use of inert materials, use of guinea pigs and their bioethical issues 10 , and guidance or supervision during the execution of activities 11 .
We present a model of easy reproducibility and low cost for microsurgical training, using bovine heart. This model allows to perform microanastomoses and to exercise necessary fine movements with microsurgical instruments. The advantages and disadvantages of this model are also related in the text.
TECHNICAL NOTE
For the model, we used fresh bovine hearts, in which the following procedures were performed:
selective catheterization of the coronary arteries, perfusion and removal of clots followed by saline solution infusion containing dyes in a ratio of 4:1.
For such method, the traditional quenching ink, which has the advantages of easy acquisition, low cost and immediate dilution without agglutinations in serum, was infused directly into the serum container. As for color, red and blue dyes were used because they present good visual
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A B S T R A C T
The cardiac muscle was sectioned and extended, which generated more stability to work ( Figure 3 
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The model was not restricted to the use of bovine hearts. Swine pieces were also tested. We preferred the first option, because it presented larger vessels and more availability for acquisition. On the other hand, the porcine heart presents less adipose tissue, what facilitates coronary dissection. In our opinion, some bovine pieces are even inadequate for insulation work and coronary anastomoses due to excess fat in the myocardium (Figure 3) . Moreover, if the surgeon wishes to spare the work of coronary dissection, or shorten its duration, he (she) can transpose the small chicken vessels, as described in other articles 7 , and thus move to the anastomoses phase more quickly. Training centers with this resource availability should encourage their residents to take full advantage of this opportunity 5, 15 . Works with femoral vein and carotid artery are the most cited in literature 6, 16 .
However, the model of this article presentes other relevant advantages. As already mentioned, its cost was lower when compared to living animal models, for which it is necessary, in addition to the direct acquisition, budget for animal In Brazil, residents usually lack time or financial conditions to seek a more refined training or even have access to structured laboratories. As described, the use of bovine heart is cost-effective and can help in this preparation stage to work with microstructures and perform vascular surgeries in a valuable way.
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